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SECTION 1 
REGIONAL FACILITY PLAN SUMMARY   

 
 
1.1 INTRODUCTION AND BACKGROUND 
 
The Lewis County Sanitation District No. 1 (Lewis Co. SD1) owns and operates a wastewater 
system in the Tollesboro area approximately sixteen miles west of Vanceburg.  The wastewater 
treatment plant was constructed in 2000 and is designed for an average daily flow of 0.125 mgd.  
It is currently receiving approximately 60% of that design from its 550 customers. 

 
This plan establishes the revised facilities planning area boundary and identifies the most cost-
effective and environmentally sound wastewater facilities. The planning area boundaries are 
shown on Fig. 1-1, Planning Area Map. 
 
Many in western Lewis County are not currently on a public wastewater system and rely on 
private systems that are failing due to poor soil quality in the area or inadequate maintenance.  
Citizens complain of polluted groundwater and raw sewage running into ditches and drainage 
ways.  Raw sewage on the ground and in ditches is commonplace throughout the unsewered 
areas posing a serious health hazard for the communities involved.  A survey of the small 
communities in the area has shown most residents to be in support of the project. 

 
 
1.2 PURPOSE OF THIS PLAN 
 
State regulations require all wastewater agencies to submit a Regional Facilities Plan or 
Asset Inventory Report every ten years; or when an agency is planning on expanding the 
existing wastewater treatment plant by thirty percent or building a new facility/discharge.  
These requirements are contained in 401 KAR 5:006. 
 
The goals of this Facilities Plan include: 
 

• Evaluation of the existing wastewater collection and treatment system to assess physical 
condition and capacity. 

• Evaluation of current and future requirements and regulations of regulatory authorities. 

• Evaluate alternatives to address current situations and future requirements. 

• Develop a plan for wastewater service, in compliance with 401 KAR 5:006, to enable 
Lewis Co. SD1 to meet the future needs of the system. 

 
• Address the environmental impact of the system with and without the recommendations. 

• Solicitation of input from the public regarding the needs of the system, as required by 

regulations. 

• Describe Lewis Co. SD1's recommended implementation and funding plan for the 

selected alternatives and present the estimated revenue and user fee requirements 

necessary to support implementation. 
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• Document the completion of the required environmental, archeological, and historic 

preservation cross cutter agency review requests. 

 

1.3 RECOMMENDED PLAN 
 

This Plan considered three alternatives for the collection system: 
 
            Alternative A:  Gravity Sewer System, 
            Alternative B:  Low Pressure Sewer System, and 
            Alternative C:  Combined Gravity and Low Pressure Sewer System. 
 
Three treatment system alternatives were also evaluated: 
 
            Alternative A:  Extended Aeration 
            Alternative B:  Aerated Lagoons 
            Alternative C:  Pumping Wastewater to Vanceburg for Treatment 

This Plan describes the components of the collection system and treatment system alternatives.  
Physical descriptions and present worth costs for each alternative are presented.  The selected 
plan represents the most cost-effective and environmentally sound alternative for the 20 year 
planning period. 
 

            Alternative B: Low Pressure Sewer System is the recommended collection system alternative 
based on the data evaluated.  This system will be composed of approximately 5,600 feet of 8" 
force main, 3,300 feet of 6" force main, 26,000 feet of 3" force main, 16,200 feet of 2" force 
main, 12,020 feet of 1 1/2" force main, 42,100 feet of 1 1/4" force main, 210 grinder pump 
stations, and increase the capacity of three lift/pump stations.  

             
            The selected alternative for treatment is Alternative B:  Aerated Lagoons.  The treatment facility 

will be designed for an average flow of 200,000 gpd to meet the anticipated needs throughout 
the twenty year planning period.  This alternative consists of screening, two aerated lagoons, a 
polishing reactor, and disinfection as illustrated in Fig. 1-3.  This alternative will be designed to 
meet secondary treatment limits, including nitrogen removal, provide sludge volume reduction, 
and meet regulatory requirements. 
 
The recommended plan is proposed to be implemented in phases (see Fig. 1-2): 
 Phase I (0 – 2 Years) 
  Wastewater Treatment Plant Improvements 

Extend Sewer Service Along S.R. 10 to the Mason County Line 
 

 Phase II (3 – 10 Years) 
Extend Sewer Service to the Burtonville Area 

 
 Phase III ( 11 – 20 Years) 

Extend Sewer Service to other outlying areas 
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1.4       SUMMARY OF COSTS FOR THE RECOMMENDED PLAN 
 
The selected alternative is considered the most cost-effective option because it has the lowest 
present worth cost, the least negative environmental impact and provides equal or greater 
benefits compared with the other alternatives. 
 
 

Table 1-1 
Estimated Cost of Recommended Plan 
Lewis County Sanitation District No. 1 

Phase I 
 Contract No. 6 - Wastewater Treatment Plant Expansion (0.2 MGD) $1,073,000 
 Contract No. 7 - Sewer Lines, Force Main, and Individual Grinder Pumps along S.R. 

10 to Mason County line (approx. 62 customers) 
550,000 

 Contingency – Phase I (10%) 162,300 
 Subtotal Construction Cost – Phase I  $1,785,300 
 Project Development  
  Phase I Engineering ($105,000 + 55,000) $317,000  
  Phase I Legal/Administrative ($20,000 + 15,000) 35,000  
  Phase I BTADD Admin. Fee ($25,000 +15,000) 40,000  
  Phase I Miscellaneous ($32,000 + 4,000) 36,000  
 Subtotal Project Development Fees – Phase I $   428,000 
   
 TOTAL Project Cost – Phase I $2,213,300 
      
Phase II 
 Contract No. 8 - Sewer Lines, Force Mains, Pump Station and Individual Grinder 

Pumps – Burtonville (approx. 148 customers) 
$1,478,800 

 Contingency – Phase II (10%) 147,900 
 Subtotal Construction Cost – Phase II  $1,626,700 
 Project Development  
  Phase II Engineering $232,000  
  Phase II Legal/Administrative 23,000  
  Phase II BTADD Admin. Fee 24,000  
  Phase II Miscellaneous 5,000  
 Subtotal Project Development Fees – Phase II $   284,000 
   
 TOTAL Project Cost – Phase II $1,910,700 
   
Total Project Cost – Recommended Plan (Phases I & II) $4,124,000 

 
   
 
1.5       FUNDING 

 
The recommended plan offers less negative financial impact (investment and rate structure) 
upon sewer users.  It is expected rates will go from $38.65 to $43.20 per month per customer 
for an average 4,000 gallons per month usage.  
 
The majority of funding for Phase I is expected through grants and loans as shown in Table 1-2. 
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Table 1-2 
Phase I Proposed Project Funding 

Funding Source Amount 
USDA Rural Development Loan $   766,000 
USDA Rural Development Grant 350,000 
Appalachian Regional Commission Grant  250,000 
Community Development Block Grant   750,000 
Local tap fees - 62 total (38 LMI + 24@$500=) 12,000 
District 85,300 
TOTAL FUNDING $2,213,300 

 
 
Phase II is expected to follow a similar funding scenario. 
 
 
1.6 IMPLEMENTATION SCHEDULE 
 
The following implementation schedule is proposed for Phase I. 
 
            Anticipated 

Activity       Completion Date 
Regional Facilities Plan Submittal       July 2014    
Design Review and Approval      August 2014 
Conditional Loan Commitment (RD)   December 2014                     
Construction Bidding       January 2015 
Construction Complete      October 2015 
Construction Closeout    November 2015 
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Fig. 1-3 

Selected Treatment Alternative 
Lewis County Sanitation District No. 1 
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SECTION 2 
STATEMENT OF PURPOSE AND NEED   

 
 

2.1       UNSERVED AREAS 

Some citizens of western Lewis County are not currently on a public wastewater system and 
rely on private sewer systems. Due to unsuitable soil conditions and shallow bedrock the on-site 
systems do not function well.  Many homes were constructed before the plumbing code required 
on-site septic systems and many lots are too small to permit septic systems. The result is that 
raw sewage reaches the surface of the ground in low areas and in road side ditches, creating a 
health hazard for the community. 

 
These problems can create health hazards by allowing human waste to appear on the ground, 
in streets, sidewalks, and open ditches.  Also, various economic hardships are placed on low to 
moderate income households because of their attempts to keep their septic system from 
malfunctioning.  The Lewis County Health Department has determined that many lots are 
unsuitable for conventional septic systems. 

 
Additional evidence from county officials and numerous community residents confirms a number 
of problems with waste disposal in the community.  Community practices resulting from these 
conditions include draining of washing machines directly into drainage ditches to bypass septic 
systems, night time discharge on holding tanks into drainage ditches, and discharge of septic or 
holding tanks into abandoned wells to by-pass dysfunctional filter field systems or lack thereof.  
Citizens complain of polluted groundwater and raw sewage running in the ditches of the 
highways and drainage ways.  The direness of the situation has been confirmed through written 
communications from the Lewis County Health Department (see appendices). 
 
While counties in this area are somewhat poverty stricken, a basic need for working sewage 
systems continues to be a major issue that must be addressed by the regional planning agency 
to protect public health and the environment. 
 
 
2.2 EXISTING WASTEWATER SYSTEM 

 
The Lewis Co. SD1 provides wastewater treatment to the Tollesboro community utilizing a 
125,000 gallon per day (gpd) lagoon treatment plant.  For 2013, the plant treated an average 
daily flow of 74,000 gpd, or 60% of the plant’s design hydraulic capacity.  Despite the moderate 
hydraulic loading, the plant has had problems meeting the KPDES permit limits, particularly for 
Ammonia-nitrogen, as evidenced by Notices of Violation (NOVs) issued by the Department for 
Environmental Protection (DEP).  
 
 

2.3 WASTEWATER DEMAND 
 
Lewis Co. SD1 currently has approximately 550 residential customers, but anticipates serving 
approximately 620 residential customers by 2016.  This would result is a population of 
approximately 1360 based on the 2010 Census data indicating 2.2 persons per house.  Water 
usage records indicate significantly less than the 100 gallons per capita per day (gpcd) as 
directed in Recommended Standards for Wastewater Facilities (Ten States Standards).  Based 
on this information, flow is projected to be in the range of 0.103 million gallons per day (mgd).   
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Phase II is expected to add another 132 customers in the Burtonville area and 80 customers in 
Ribolt.  This would result in an approximate flow of 0.155 mgd by 2025.  Additional 
growth/expansion through the end of the twenty year planning period should result in an 
expected flow of 0.190 mgd.  Future projected flows are well above the current average design 
flow of 0.125 mgd. 
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SECTION 3 
PHYSICAL CHARACTERISTICS OF THE PLANNING AREA   

 
 
3.1 INTRODUCTION 
 
This chapter describes the planning area by identifying and analyzing its geophysical and 
environmental components. The purpose of this chapter is to develop base data and maps to be 
used in the land use assessment. 

 
 

3.2 PLANNING AREA 
 
The Lewis County SD1 planning area is located in western Lewis County on the Mason County 
line.  It includes the communities of Tollesboro, Ribolt and Burtonville.  The original planning 
area established in 1974 included only the areas along major roadways in Tollesboro.  This 
boundary was significantly expanded in a subsequent Facilities Plan in 1997.  Based on current 
and projected populated places within western Lewis County, revisions to the planning area 
have been proposed to provide service to those areas.  See Fig. 3-1. 

 
 

3.3 LAND USE 
 
The 2008 Comprehensive Plan for Lewis County reports that most of Lewis County is rural and 
considered agriculture and low-density residential as illustrated in Fig. 3-2.  The planning area 
has areas of concentrated housing in unincorporated areas such as Tollesboro, Burtonville, and 
Ribolt.  Industrial land use is planned in the industrial park under development in the Tollesboro 
area. 
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SECTION 4 
SOCIOECONOMIC CHARACTERISTICS OF THE PLANNING AREA   

 
 

4.1 INTRODUCTION 
 
The purpose of this chapter of the wastewater facilities plan is to:  
 

• Analyze existing population, economic, and land use trends;  
• Establish future growth projections; and 
• Project future development patterns for the planning area. 

 
Together, these planning elements form the basis for the prediction of future waste loads.  
 

 
4.2 HISTORICAL POPULATION DATA 
 
During the five decade period between 1960 and 2010, Lewis County experienced a population 
growth of approximately 5.8%.  Table 4-1 presents the historical population data. 

 
 

Table 4-1 
Population and Percent Growth 

Tollesboro and Lewis County, Kentucky 

 Tollesboro Lewis County Planning Area 

 Pop. % Change Pop. % Change Pop. % Change 

1960   13115    

1970   12355 -5.8   

1980   14545 17.7   

1990 3,061  13029 -10.42 1,590*  

2000 3,293 7.6 14,092 8.2 1,710* 7.5 

2010 3,479 5.7 13,870 -1.6 1,805* 5.6 

 Source:  United States Census Bureau 

 
 
 
4.3       POPULATION PROJECTIONS      

 
Based on information obtained from the Kentucky State Data Center, the Lewis County population is 
projected to decrease in population over the planning period by approximately 3.7% by 2035. 
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Table 4-2 
Population Projections 

Tollesboro and Lewis County, Kentucky 

 Tollesboro Lewis County Planning Area 

 Pop. % Change Pop. % Change Pop. % Change 

2010 3,479  13,870  1,805*  

2015 3,488 0.2 13,904 0.2 1810 0.2 

2020 3,486 0.0 13,899 0.0 1809 0.0 

2025 3,465* -0.6 13,818 -0.6 1798 -0.6 

2030 3,421 -1.3 13,637 -1.3 1,775* -1.3 

2035 3,359* -1.8 13,385 -1.8 1743 -1.8 

 
 
 

4.4       SOCIOECONOMIC CHARACTERISTICS 
 
The most recent employment figures available for Lewis County show the total civil labor 
force of Lewis County to be 5,508. Of that number, 4,889 are currently employed and 
619 (11.2%) are unemployed.  About 371 Lewis County residents are engaged in 
employment related to agriculture; while more than 2,400 are engaged in nonagricultural 
employment.  Only about 1,031 employees are accounted for in the industrial sector. 
The balance are employed in services and government.  In addition, a substantial 
number of Lewis County residents commute to nearby employment centers such as 
Maysville, Vanceburg, and Flemingsburg.  It is hoped providing reliable infrastructure to 
the area will encourage growth particularly for the planned industrial area; and thus 
improve employment statistics. 
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SECTION 5 
EXISTING ENVIRONMENT IN THE PLANNING AREA   

 
 

5.1 PHYSIOGRAPHY 
 

Lewis County’s topography is diverse including parts of four physiographic regions and a 
section of the Ohio River Valley floodplain.  The planning area is within the Outer Bluegrass 
Physiographic Region in the western part of the survey area.  It is characterized by broad, 
gently sloping ridge tops, moderately sloping and moderately steep side slopes, and moderately 
wide or wide flood plains.  The gently sloping and moderately sloping ridge tops and floodplains 
are used for row crops or hay, and the moderately sloping and moderately steep side slopes are 
used as pasture or woodland. 
 
 
5.2 TOPOGRAPHY 
 
The planning area topography is "rolling" to "hilly" in nature.  Tollesboro is located in an "upland" 
area which drains in several directions.  AA Highway and State Route 10 extend from east to 
west through Tollesboro from Vanceburg in the east to Maysville in the west.  State Route 57 
runs southwest to northeast, with Flemingsburg in the southwest.  Elevations range from a high 
of 1360 feet along the Fleming-Lewis County line to a low of 485 feet along the Ohio River.  The 
primary housing and commercial areas fall between elevations 760 and 860 feet. 

 
 

5.3 CLIMATE  
 
The area's climate is temperate, humid, and variable; winters are moderately cold and summers 
quite warm and humid.  Temperatures of 100º F or more and 0º F or less are rare.  The area 
has an average January temperature of about 35º F, an average July temperature of about 
76ºF, and an average annual temperature of about 56ºF.  There are no regular wet or dry 
seasons and precipitation is relatively well distributed throughout the year.  The late summer 
and fall months are usually the driest; March is generally considered the month of greatest 
rainfall.  The average annual rainfall is reported as 38 inches. 

 
 

5.4 GEOLOGY  
 
Lewis County lies along the outside edge of the Outer Bluegrass Physiographic Region.  
Bedrock throughout the study area lies at a depth of approximately four to five feet.  The 
western area of the County (at Tollesboro) is underlain by limestone and shale formations of the 
Upper Ordovician age. 

 
 

5.5 SOILS  
 
Lewis County contains twelve different soil associations, five of which occur within the planning 
area: 

• Newark-Kinnick-Skidmore, 
• Fairmount-Faywood, 
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• Shrouts-Beasley, 
• Lawrence-Nicholson-McGary, and 
• Covedale-Trappist. 

 
Newark-Kinnick-Skidmore 
These soils are very deep, nearly level to gently sloping, and somewhat poorly to well-drained 
soils having a silty or loamy subsoil, and are located in the flood plains.  These soils are usually 
found in stream valleys, in the western part of the county.  The topography can range between 
0% and 4% slope.  These soils usually have severe management concerns including: flooding, 
a seasonal high water table, and low available water capacity.  However these soils are usually 
used for cropland, hay land, and pasture.   
 
Fairmount-Faywood 
These soils are shallow to moderately deep, steep to very steep, and well-drained having a 
clayey subsoil, and are located on side slopes.  The topography can range between 20% and 
55% slope.  These soils are usually used for pasture, and woodland.   
 
Shrouts-Beasley 
These soils are moderately deep to deep, gently sloping to steep, and well-drained soils having 
a clayey subsoil, and are located on ridge tops and side slopes.  The topography can range 
between 2% and 30% slope.  These soils are usually used for cropland, hay land, pasture, 
woodland, and rural homes.  Residential use concerns include low strength, a moderate shrink-
swell potential, depth to bedrock, slow permeability, clayey texture, and slope.  
 
Lawrence-Nicholson-McGary 
These soils are very deep, nearly level to moderately sloping, and somewhat poorly drained to 
moderately drained, have silty to clayey subsoil, and are located on stream terraces, ridge tops, 
and side slopes.  The topography can range between 0% and 12% slope.  These soils are 
usually used for cropland, hay land, pasture, and residential structures.  Residential use 
concerns include low strength, a seasonally high water table, a moderate shrink-swell potential, 
and a restricted or slow permeability.   
 
Covedale-Trappist 
These soils are very deep to moderately deep, gently sloping to very steep, and well-drained 
soils having a clayey subsoil, and are located on side slopes, foot slopes, and ridge tops.   The 
topography can range between 2% and 55% slope.  These soils are usually used for woodland, 
pasture, and hay.   
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Figure 5-1 
Soils Map 

Lewis County Sanitation District No. 1 
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5.6 HYDROLOGY 
 
Hydrological boundaries are defined by surface water drainage areas or basins.  The planning 
area is located in the Licking River Basin Management Unit and within the watersheds of Cabin 
Creek and the North Fork of the Licking River near the confluences of Grog Branch and Phillips 
Creek as illustrated in Fig. 5-1.  The wastewater treatment facility discharges to Grog Branch, a 
tributary to Cabin Creek.  The Cabin Creek watershed is designated as a Source Water 
Protection Plan Zone as illustrated in Fig. 5-2. 

 
 
5.7 WATER QUALITY 

 
The National Water Quality Inventory Report to Congress (305(b) report) is the primary 
vehicle for informing Congress and the public about general water quality conditions in the 
United States.  This document characterizes water quality, identifies widespread problems of 
national significance, and describes various programs implemented to restore and protect 
waters. 
 
Section 303(d) of the Clean Water Act requires all states, territories, and authorized tribes 
to develop lists of impaired waters. These are waters that are too polluted or otherwise 
degraded to meet established water quality standards.  Only one section of stream is reported 
in the Integrated Report to Congress on the Condition of Water Resources in Kentucky, 2010 as 
not supporting its designated uses.  Cabin Creek which flows from the planning area into Mason 
County is listed as not supporting its warm water aquatic habitat due to sedimentation and 
siltation from agriculture and habitat modification.  Only about 1.4 miles of that non-supporting 
section of stream is located within the planning area. 
.   
 
5.8 WETLANDS AND FLOODPLAINS 
 
The National Wetlands Inventory provides mapping of known wetland areas, as shown in Fig. 5-
1.  The proposed project will be constructed as not to impact wetland habitats.  The Kentucky 
Fish and Wildlife Resources Cabinet recommends a 2:1 mitigative ratio for prevention of 
permanent loss or degradation of wetlands and will be adhered to if wetlands are found.  No 
known wetlands are located within the WWTP site.  Similarly, the WWTP site is not located 
within the floodplain (illustrated in Fig. 5-1).  The proposed sewer lines are along and on State 
Highway right-of-way to avoid wetlands and floodplains. 
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5.9 AIR QUALITY 
 

The Kentucky Division of Air Quality reports that a portion of the County, primarily along the 
I-71 corridor, may be a non-attainment area for ozone.  This is outside the planning area.  
Construction operations involved with installation of the wastewater facilities 
recommended should not significantly impact air quality conditions. 

 
5.10 THREATENED AND ENDANGERED SPECIES 
 
Based on their letter dated January 2, 2013, the United States Department of the Interior, Fish 
and Wildlife Service (USFWS) determined two protected species are known to occur within the 
vicinity of the proposed project area:  Indiana Bat and Running Buffalo Clover.  The Kentucky 
Department of Fish and Wildlife Resources (KDFWR) has further clarified, by letter dated April 
22, 2014, the Indiana Bat is not known to occur within the project area and will not require 
mitigative measures. 
 
 
5.11 CULTURAL RESOURCES 

 
The U.S. Department of Interior, National Park Service has designated four locations as 
archaeological sites within Lewis County as listed in Table 5-2; none of which lie within the 
designated planning area. Cultural resource studies to identify additional sites may be 
required when wastewater projects progress towards construction.  The Kentucky Heritage 
Council has reported the proposed projects do not require an archaeological survey.   
 
 

Table 5-2 
National Register of Historic Places 

Lewis County, Kentucky 

•   Cabin Creek Covered Bridge  

•   Ohio River Lock and Dam No. 31 Grounds and Buildings 

•   Stone Cellar on Cabin Creek 

•   Union Monument in Vanceburg 
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SECTION 6 
EXISTING WASTEWATER SYSTEMS 

 
 

6.1 ON-SITE SYSTEMS 
 
Areas on the west side of S.R. 57 in Tollesboro are still currently unsewered.  Presently 
these homes and businesses are served by on-site septic systems.  Due to unsuitable 
soil conditions and shallow bedrock, the on-site systems do not function well.  Many 
homes were constructed prior to the current plumbing code and lots are often smaller 
than current regulations would allow.  The result is inadequately treated wastewater 
contaminating surface and groundwater, creating a health hazard for the community.  
This situation has been confirmed by the Lewis County Health Department by letter 
dated April 17, 2014 (see appendices). 
 
Additional evidence from county officials and numerous community residents confirms a 
number of problems with waste disposal in the community. Frequent symptoms include 
marshy yards, strong odors, wastewater running into yards and ditches, inability to flush 
toilets during rainy weather, inability to utilize washing machines without backup or 
failure to drain, and need for frequent pumping of septic tanks (as often as twice a year).  
Community practices resulting from these conditions include draining of washing 
machines directly into drainage ditches to bypass septic systems, night time discharge 
on holding tanks into drainage ditches, and discharge of septic or holding tanks into 
abandoned wells to bypass dysfunctional leachfields or lack thereof. 
 

 
6.2 EXISTING FACILITIES 
 

Lewis Co. SD1 currently serves the majority of the Tollesboro community, approximately 
550 customers.  There are no package wastewater treatment plants within the Planning 
Area.  The collection system was originally constructed in 2000 and added to in 2005 
and 2010.  The existing wastewater treatment plant (WWTP) has a design capacity of 
0.125 mgd and is currently operating at an average of 0.074 mgd or 64% of its average 
design hydraulic capacity.  It is a lagoon treatment facility constructed in 2000 which has 
been deemed to be in fairly good physical condition.  It has, however, had difficulty 
meeting effluent limits for Ammonia-nitrogen, as evidenced by Notices of Violation 
issued by the Kentucky Department for Environmental Protection (DEP).  
 

 The average daily influent flow treated by the Lewis County Sanitation District No. 1 
plant is approximately 0.081 mgd.  The total number of existing customers is 550.  
These numbers appear in line with daily water usages recorded by the District. 
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Lewis Co. Sanitation District No. 1 
 

  

KY0102601 

 

  

AI2705 

 

 

Design Flow 0.125 mgd 

            

                 

 

  Influent Flow BOD5 TSS NH3-N Phosphorus   

 

 

  Avg. Max. Infl. Effl.   Infl. Effl.   Infl. Effl.   Effl. Reported 

 

 

  mgd mgd mg/l mg/l % Rem. mg/l mg/l % Rem. mg/l mg/l % Rem. mg/l Violations 

 

 

K
P

D
E

S
 

Li
m

it
 

Summer       30     30     4   --   

 

 

Winter       30     30     10   --   

 

 

Dec-12 0.119 0.209 252 10 96.0 234 8 96.6 20.2 23.5 -16.3 4.0 6 

 

 

Jan-13 0.108 0.176 256 14 94.5 155 7 95.5 17.6 14.2 19.3 3.2 5 

 

 

Feb-13 0.101 0.139 366 8 97.8 876 13 98.5 18.2 17.8 2.2 3.2 5 

 

 

Mar-13 0.112 0.234 460 7 98.5 487 13 97.3   17.8   2.8 6 

 

 

Apr-13 0.078 0.174 691 7 99.0 938 14 98.5   20.1   3.2 4 

 

 

May-13 0.069 0.152 311 6 98.1 331 9 97.3 20.0 22.4 -12.0 5.5 8 

 

 

Jun-13 0.056 0.134 301 14 95.3 314 9 97.1 32.6 18.0 44.8 6.0 6 

 

 

Jul-13 0.097 0.171 278 7 97.5 300 9 97.0 24.4 5.0 79.5 4.4 4 

 

 

Aug-13 0.054 0.156 514 8 98.4 763 4 99.5 46.1 2.1 95.4 3.9 4 

 

 

Sep-13 0.049 0.092 497 4 99.2 456 5 98.9 42.7 4.7 89.0 4.8 4 

 

 

Oct-13 0.053 0.110 453 4 99.1 402 6 98.5 14.6 7.0 52.1 5.4 4 

 

 

Nov-13 0.071 0.181 329 4 98.8 261 8 96.9 44.2 31.3 29.2 4.8 4 

 

 

AVERAGE 0.081   392 8 97.7 460 9 97.6 28.1 15.3 38.3 4.3   

 

 

MAXIMUM   0.234 691 14 99.2 938 14 99.5 46.1 31.3 95.4 6.0   
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Fig. 6-2 
Existing Wastewater Treatment Plant 
Lewis County Sanitation District No. 1 
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SECTION 7 
FORECASTS OF FLOWS AND LOADS IN THE PLANNING AREA   

 
 

7.1       FORECAST OF FLOWS 
 
Based on flow and rainfall data from 2013, dry weather flows were determined.  The dry 
weather flows serve as the basis for determining the presence of infiltration and inflow (I/I) in the 
system and its severity.  An estimate of infiltration is based on the average daily flow received at 
the plant while inflow is based on the maximum daily flow received.  The base flow (dry weather 
– no I/I) was determined from an extended dry period experienced in August and September of 
2013 as 0.043 mgd.  Infiltration is estimated at 0.038 mgd with an average overall I/I 
contribution of 0.240 mgd during rain events. 
 
Lewis Co. SD1 currently has approximately 550 residential customers which is equivalent to 
approximately 1210 persons based on Census data. The District anticipates serving 
approximately 620 residential customers by 2016. Future projects in Phase II would add 
approximately 212 customers to the wastewater system.  Refer to Table 7-1 for projected flows. 

 
 

Table 7-1 
Flow Projections 

Lewis County Sanitation District 1, Kentucky 

  (mgd) 

Current  
Avg. Flow (Res./Comm./Ind.) 0.043 

Infiltration 0.038 

Inflow 0.202 

 Average Flow 0.081 

 Peak Flow 0.283 

Phase I (0-2 Year)  

Avg. Flow (Res./Comm./Ind.) 0.053 

Infiltration 0.040 

Inflow 0.213 

 Average Flow 0.103 

 Peak Flow 0.316 

Phase II (3-10 Year)  

Avg. Flow (Res./Comm./Ind.) 0.110 

Infiltration 0.045 

Inflow 0.240 

 Average Flow 0.155 

 Peak Flow 0.395 

Phase III (11-20 Year)  

Avg. Flow (Res./Comm./Ind.) 0.135 

Infiltration 0.055 

Inflow 0.270 

Design: Average Flow 0.190 
  Peak Flow 0.460 
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7.2       WASTELOAD FORECAST 

 
Any treatment facilities must meet the effluent limits of their KPDES permit.  These 
limits are established through a wasteload allocation determination.  The effluent 
limitations established for discharge into Grog Branch are shown in Table 7-2 (see Wasteload 
Allocation letter dated March 21, 2014 in the Appendices).   

 
 

Table 7-2 
Wasteload Allocation – Grog Branch Discharge 

Lewis County Sanitation District 1, Kentucky 

Parameter Effluent Limitations 

CBOD5 25 mg/L 

TSS 30 mg/L 

Ammonia-Nitrogen: summer 4 mg/L 

Ammonia-Nitrogen: winter 10 mg/L 

Phosphorus Monitor 

Dissolved Oxygen 7 mg/L 

Total Nitrogen Monitor 

Total Residual Chlorine 0.019 mg/L 

E. coli 130 col./100 ml 

Reliability Classification Class C 
 
 

7.3 DESIGN CRITERIA 
 
Table 7-3 presents the preliminary design criteria for the treatment facilities. 
 
 

Table 7-3 
Preliminary Design Criteria 

Lewis County Sanitation District 1, Kentucky 

Parameter Influent Design Criteria 

CBOD5 350 mg/L 

TSS 350 mg/L 

Ammonia-Nitrogen 30 mg/L 

Phosphorus 6 mg/L 
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SECTION 8 
EVALUATION OF ALTERNATIVES   

 
 

8.1 DEVELOPMENT AND SCREENING OF ALTERNATIVES 
 
The purpose of this activity is to identify wastewater system alternatives and options and to 
evaluate those alternatives to determine the most cost effective and environmentally sound 
option for the community.  This chapter describes alternatives and provides a present worth 
analysis for each alternative presented.  

 
 

8.2 COLLECTION SYSTEM ALTERNATIVES 
 
Three alternatives were considered for the collection and transportation of the wastewater: 

 
Alternative A:  Gravity Sewer System 
Alternative B:  Low Pressure Sewer System 
Alternative C:  Mixed Gravity and Pressure System 

 
Alternative A: Gravity Sewer System 
 
A conventional gravity sewer system was evaluated. A number of alternative 
configurations were reviewed before selecting the lowest cost configuration.  The gravity 
sewers would be eight inches in diameter and 4-10’ deep.  The force main would be six 
inches in diameter and 3’ deep.   
 
Alternative B: Low Pressure Sewer System 
 
A low pressure sewer system is considered to require less labor to construct over laying 
gravity sewers; excavation and clean-up are reduced; and the cost of materials is lower 
overall.  The low pressure sewer system alternative would include approximately 5,600 
feet of 8" force main, 3,300 feet of 6" force main, 26,000 feet of 3" force main, 16,200 
feet of 2" force main, 12,000 feet of 1 1/2" force main, 42,000 feet of 1 1/4" force main, 
210 grinder pump stations, and increasing the capacity of three existing lift stations.  
This alternative is considered the most cost effective. 
 
Alternative C: Combined Gravity Sewer and Pressure Sewer System 
 
This alternative combines elements of the gravity sewer system and the pressure sewer 
system as described above.  Because of the higher costs associated with a gravity 
sewer system, this alternative would be more expensive to construct than Alternative B. 
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Table 8-1 
Preliminary Project Cost Estimate 

SR 10 to Mason County Line Sewers 
Lewis County Sanitation District No. 1 Wastewater Facilities Plan 

 Alt. A 

Gravity Sewers 

Alt. B 

Low Pressure 

Alt. C 

Gravity & Press. 

Construction 1,153,843 550,000 1,005,600 

Contingency (±10%) 116,157 55,000 94,400 

Subtotal - Construction Cost $1,270,000 $605,000 $1,100,000 

Project Development Cost    

 Engineering 200,000 105,000 160,000 

 Legal and Administrative 20,000 10,000 15,000 

 Fund Administration 25,000 15,000 45,000 

 Miscellaneous 5,000 4,000 10,000 

Subtotal - Development Cost $250,000 $134,000 $230,000 

Total Estimated Project Costs $1,520,000 $739,000 $1,330,000 

 
 
 
Collection System Alternative B is considered the most cost effective option based on 
construction and present worth costs as compared with the other alternatives.   
 
 
8.3       TREATMENT SYSTEM ALTERNATIVES 

 
Alternatives for treatment are evaluated to determine the most economical/feasible method to 
treat the quantity of flow and to meet the established effluent limits while conforming to local site 
and environmental constraints. 
 
The most cost-effective alternative is that system which has the lowest present worth cost 
without overriding adverse environmental or non-monetary costs. The rate of return for present 
worth calculations is assumed to be eight percent for a 20 year period.  
 
Salvage value is based on value after 20 years. In determining salvage value, a useful service 
life was estimated for the various components of the collection and treatment systems. Earthen 
and concrete structures were assumed to have a 50 year service life, pipe systems were 
assumed to have a 40 year service life, and mechanical equipment was assumed to have a 20 
year service life. For example, concrete structures would retain 60% of initial value after 20 
years, and mechanical equipment would have no salvage value after 20 years.  
 
Treatment alternatives considered include: 

• No Action 
• Lemna Aerated Lagoons Biological Treatment  
• Extended Aeration Plant  
• Pump to Vanceburg 

 
 



8-3 
 

No Action 
 
This alternative would require the existing wastewater treatment plant to remain in 
operation with no changes.  In this case, the system would: 

• Continue to endure nuisances and health hazards,  
• Area streams and  groundwater would continue to be degraded,  
• Treatment systems would continue to be needed for future development,  
• Existing equipment at the treatment plant will fail, and 
• Collection system lift stations will be at capacity and restrict further expansion.   

  
If this alternative is chosen, the plant would continue to experience violations of its 
KPDES permit and pollute the receiving stream.  Therefore, this alternative is not 
considered further. 
 
 
Aerated Lagoon Treatment  
 
This alternative involves dividing the current cells into three cells by using Lemna’s 
reverse Miter Hydraulic baffles to provide a combined total capacity of 0.200 mgd.  See 
Fig. 8-1.  This process is an activated sludge process for removing organic pollutants.  
The aeration basin is large, allowing for long detention times and resistance to shock 
loading. 
 
Wastewater entering the treatment facility will pass through a screening unit prior to 
biological treatment in the aerated lagoon.  The wastewater then flows to the secondary 
clarifier to separate the solids from the treated wastewater.  The solids are recycled to 
the lagoon while the effluent flows to a filter for additional fine solids removal.  From the 
filter, flow enters the ultraviolet disinfection basin prior to discharge to Grog Branch.  

 

Extended Aeration Plant 
 
The Extended aeration system is a complete mix activated sludge process using an 
extended detention time to create a well stabilized effluent.  See Fig. 8-2.  Extended 
aeration has some advantages: 

• Economical construction 
• Provides stable operation, low production of well stabilized biosolids, and high 

effluent quality. 
• Economical treatment process in terms of operation and maintenance cost.  
• Ease of expansion capability.  
• Integral clarifier design using common walls with the basin, designed to make the 

most efficient use of the available footprint.  
 
Wastewater entering the treatment facility will pass through a screening unit prior to 
biological treatment in the aeration basins.  The wastewater then flows to the secondary 
clarifiers to separate the solids from the treated wastewater.  The solids are recycled to 
the aeration basins while the effluent flow enters the ultraviolet disinfection basin prior to 
discharge to Grog Branch.  
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Pumping to Vanceburg for Treatment 
 
This alternative would involve decommissioning the existing wastewater treatment plant 
in Tollesboro and constructing lift stations to pump all wastewater to the existing 
wastewater treatment plant at Vanceburg.  See map included in the appendices.  It 
would also involve expanding the Vanceburg plant to have adequate capacity to treat the 
wastewater from Lewis Co. SD1. 

 
Treatment System Alternative B is considered the most cost effective system based on 
construction and present worth costs, as compared with the other alternatives. 
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Figure 8-1 
Lemna Aeration Treatment Alternative 
Lewis County Sanitation District No. 1 
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Table 8-2 
Preliminary Project Cost Estimate 

Lemna Aeration Treatment Alternative 
Lewis County Sanitation District No. 1 Wastewater Facilities Plan 

 
Capital 
Costs 

Service 
Life 

Salvage 
Value 

Additional 
Expenditure 

at Yr. 10 

Additional 
Expenditure 

at Yr. 15 

0.200 mgd Treatment Unit      

 Headworks 94,000 40 47,000 71,000  

 Treatment 490,000 40 300,000   

 Controls & Electrical 100,000 10 0   

UV Disinfection System 80,000 20 0 10,000  

Refurbish/Cover Drying Beds 30,000 20 0 0  

Installation/Site Work/Yard Piping 259,000 40 27,500 7,500  

Flow Meter 20,000 10 0 7,500  

Subtotal - Construction Cost $1,073,000  $374,500 $96,000  

Project Development Cost 
(Engr., Legal, Admin., Land and  
 Right-of-Ways, etc.) 

294,000 
 

  
 

Construction Contingencies 107,300     

Total Estimated Project Costs $1,474,300     

O&M Costs Annual Costs 

Labor  $35,655 

Equipment Repair   

 Oil and Grease 400  

 Parts and Repair 4,600 $12,976 
 Drying Beds 5,000  
Power - @ $0.07 KWHR 
           4-Aerators @ 7.5 HP each (½ operation) 8,635 $11,726 
           72-UV Lamps @ 1 KW/1000 W 3,091  
Total Estimated Annual O&M Cost  $60,357 

Replacement Costs 
Additional Expenditures Annual Component* of 

Replacement Cost @10 years @ 15 years 

Controls and Electric 71,000   

Flow Meter 7,500   

UV Ballasts 10,000   

 Subtotal @ 10 years $88,500  $4,003 

 Subtotal @ 15 years  $0  

Total Estimated Annual O,M&R Costs   $64,360 

* Future expenditures at 10 years use a factor of 0.06903 for 7.0 percent to annualize costs A = F[i/(1+I) n - 1] and at 15 years use a 
factor of 0.03683 for 7.0 percent to annualize costs. 
NOTE:  Equipment repair costs are obtained from the I/A Technology Assessment Manual or experience with similar systems.  
Other costs are calculated as shown.  Since the controls and electrical has only a 10 year life, a portion of these facilities will need 
to be replaced after 10 years.  However, some facilities such as conduits, housings, etc. would not have to be replaced and 
therefore the full costs are not estimated to be required for the future expenditure.  This same line of thinking would apply to the 
flow meter and therefore the full initial cost will not have to be expended after 10 years.  Salvage value for those items with less 
than a 20 year service life is calculated based on the balance remaining of the additional future expenditure at twenty years.  
Therefore if an item had a 10 year life, it would have to be replaced in 10 years after initial installation then 10 years later at the end 
of 20 years from initial construction date and thus would still have zero salvage value.  Whereas an item with a 15 year life would 
have to be replaced in 15 years but at the end of 20 years would still have 10 years remaining life and the salvage value of the 
item’s replacement cost would be calculated as shown.  (10 yrs/15 yrs = 2/3 = 66.7% Salvage Value of Replacement Costs).  
Electric power costs are projected based on $0.07/kwh. 
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Figure 8-2 
Extended Aeration Alternative 

Lewis County Sanitation District No. 1 
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Table 8-3 
Preliminary Project Cost Estimate 

Extended Aeration Treatment Alternative 
Lewis County Sanitation District No. 1 Wastewater Facilities Plan 

 
 Capital 

Costs 
Service 

Life 
Salvage 
Value 

Additional 
Expenditure at 

Yr. 10 

Additional 
Expenditure at 

Yr. 15 

Headworks $108,000 40 $ 54,000   

Sludge Holding Tanks 200,000 40 100,000   

Aeration Tanks 250,000 40 125,000   

Treatment Equipment 815,000 40 462,500   

Controls & Electrical 164,000 10 0 $25,000 $60,000 
Sludge Return Pumps 60,000 40 30,000   

UV Disinfection System 80,000 20 0 $10,000  

Refurbish/Cover Drying Beds 30,000 20 0 0  

Site Work and Piping 80,000 40 40,000   

Flow Metering 20,000 40 10,000 7,500  

Subtotal Construction Costs $1,807,000  $821,500 $42,500 $60,000 

Project Development Cost 
(Engr., Legal, Admin., Land 
and Right-of-Ways,  etc.) 

418,000 
     

Contingencies 180,700 
     

Total Estimated Project Costs $2,405,700     

O&M Costs Annual Costs 

Labor 
     One operator @ $27 hr x 20 hrs/wk x 52 wks/yr (half time) 

 
$35,655 

Equipment Repair   

 Oil and Grease 400  

 Parts and Repair 4,600 $12,976 
 Drying Beds 5,000  
Power - @ $0.07/KWHR 
     Aerators 2 @ 20 H.P. = 40 H.P. - 1 Operating =    20    H.P. 
     Sludge Pumps         5 & 10 H.P. - 50% Operation 
    72-UV Lamps @ 1 KW/1000 W 

15,809 

3,091 $18,900 
Total Estimated Annual O&M Cost  $67,531 

Replacement Costs 
Additional Expenditures Annual Component* of 

Replacement Cost @10 years @ 15 years 

Controls and Electric 25,000   

Flow Metering 7,500   

Sludge Return Pumps  40,000  

UV Ballasts 10,000   

 Subtotal @ 10 years 42,500  $2,933 

 Subtotal @ 15 years  40,000 $1,473 

Total Estimated Annual O,M&R Costs   $71,937 

* Future expenditures at 10 years use a factor of 0.06903 for 7.0 percent to annualize costs A = F[i/(1+I) n - 1] and at 15 years use a 
factor of 0.03683 for 7.0 percent to annualize costs. 
Note:  Equipment repair costs are obtained from the I/A Technology Assessment Manual (updated using a July, 1996 ENR 
construction cost index of 5619.29), or experience with similar systems.  Other costs are calculated as shown.  The salvage value 
of the Sludge Return Pumps (SRP) is calculated considering the original SRP’s are replaced after 15 years at a cost of $40,000, 
since some of the original installation equipment can still be used.  The replaced SRP’s will also have a 15 year service life.  
Therefore, at the end of 20 years 10 years of useful life would remain, or 2/3, of replacement valve would be the salvage value as 
shown. 
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Table 8-4 
Preliminary Project Cost Estimate 
Pumping to Vanceburg Alternative 

Lewis County Sanitation District No. 1 Wastewater Facilities Plan 
 

Capital 
Costs 

Service 
Life 

Salvage 
Value 

Additional 
Expenditure 

at Yr. 10 

Additional 
Expenditure 

at Yr. 15 

Existing WWTP Demolition 10,000     

Four Lift Stations w/Generators 440,000 20    

10” Force Main 800,000 40 400,000   

Expand Vanceburg WWTP 1,000,000 20 500,000   

Miscellaneous Appurtenances 35,000 40 17,500   

Subtotal - Construction Cost $2,285,000  $917,500   

Project Development Cost 
(Engr., Legal, Admin., Land and  
 Right-of-Ways, etc.) 

506,000     

Construction Contingencies 228,500     

Total Estimated Project Costs $3,019,500     

O&M Costs Annual Costs 

Labor  $28,080 

Equipment Repair   

 Oil and Grease 400  

 Parts and Repair 4,600 $5,000 
Power - @ $0.07 KWHR 
     4-Lift Stations @ 10 HP each (½ operation) 

 
 $11,498 

Total Estimated Annual O&M Cost  $34,578 

Replacement Costs 
Additional Expenditures Annual Component* of 

Replacement Cost @10 years @ 15 years 

Controls and Electric 20,000   

Flow Meter 7,500   

 Subtotal @ 10 years 27,500  $1,898 

 Subtotal @ 15 years  
 0 

 
 

Total Estimated Annual O,M&R Costs   $36,476 

* Future expenditures at 10 years use a factor of 0.06903 for 7.0 percent to annualize costs A = F[i/(1+I) n - 1] and at 15 years use a 
factor of 0.03683 for 7.0 percent to annualize costs. 
NOTE:  Equipment repair costs are obtained from the I/A Technology Assessment Manual or experience with similar systems.  
Other costs are calculated as shown.  Since the controls and electrical has only a 10 year life, a portion of these facilities will need 
to be replaced after 10 years.  However, some facilities such as conduits, housings, etc. would not have to be replaced and 
therefore the full costs are not estimated to be required for the future expenditure.  This same line of thinking would apply to the 
flow meter and therefore the full initial cost will not have to be expended after 10 years.  Salvage value for those items with less 
than a 20 year service life is calculated based on the balance remaining of the additional future expenditure at twenty years.  
Therefore if an item had a 10 year life, it would have to be replaced in 10 years after initial installation then 10 years later at the end 
of 20 years from initial construction date and thus would still have zero salvage value.  Whereas an item with a 15 year life would 
have to be replaced in 15 years but at the end of 20 years would still have 10 years remaining life and the salvage value of the 
item’s replacement cost would be calculated as shown.  (10 yrs/15 yrs = 2/3 = 66.7% Salvage Value of Replacement Costs).  
Electric power costs are projected based on $0.07/kwh. 
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8.4      NON-MONETARY EVALUATION 
 

In addition to a cost-effectiveness analysis, the environmental impacts of the alternatives are 
evaluated.  Environmental impact has a number of subcategories which are used to rate each 
alternative system being considered. The subcategory values are totaled and averaged for each 
major category. Each alternative is evaluated by each subcategory and a value of one through 
10 assigned depending on the relative impact the alternative has on the subcategory. The least 
impact is normally assigned a value of one and the most adverse impact a value of 10.  Table 8-
5 summarizes the environmental analysis of the collection system and treatment alternatives. 
 
 

Table 8-5 
Non-monetary Evaluation of Alternatives 

Wastewater System 
Lewis County Sanitation District No. 1 

 Treatment Plant Collection System 
Aerated 
Lagoons 

Extended 
Aeration 

Pump to 
Vanceburg 

Gravity 
Sewers 

Pressure 
Sewers 

Gravity & 
Pressure 

No 
Action 

Environmental Impact        
 Cultural Resources 1 2 3 3 1 2 3 

 Floodplains/Wetlands 2 2 1 1 1 1 3 

 Agricultural Lands 1 2 3 3 1 2 1 

 Fish 1 1 1 1 1 1 3 

 Wildlife Habitat 1 2 3 3 1 2 3 

 Endangered Species 1 2 3 3 1 2 3 

 Air Quality 1 1 1 3 1 2 4 

 Water Quality 1 1 1 1 1 1 3 

 Noise, Odor, Aesthetics 1 1 1 1 1 1 1 

 Land Use 3 2 1 1 1 1 3 

 Energy Requirements 1 2 3 1 3 2 0 

 Recreational Opp. 1 1 1 1 1 1 3 

 Avg.- Env. Impact 1 2 2 2 1 2 3 
Reliability 2 2 2 1 3 2 4 
Implementability 1 2 3 3 1 2 4 

TOTAL 4 6 7 6 5 6 11 

 
 

 
The environmental assessment includes primary and secondary impacts.  Other beneficial and 
adverse impacts are presented in the following sections.  
 
Primary and Secondary Impacts - The implementation of any of the alternatives will have the 
immediate primary impact of improving the water quality of the receiving streams.  Secondary 
impacts associated with all alternatives will include minor excavation required for construction of 
the proposed WWTP, pump stations and force mains.  The installation of the Lemna cells atop 
the existing lagoons will have no environmental impact. The excavation for the dual-aerated 
lagoons alternative will be more significant than the extended aeration alternative.  Other 
secondary impacts include a temporary increase in noise, dust, and siltation in the area during 
construction.   
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Beneficial and Adverse Impacts - All of the alternatives will improve the quality of the water in 
the receiving streams by providing a higher degree of treatment on a consistent basis.  All 
alternatives can be considered equal, based on beneficial impacts. 
 
Adverse impacts include the displacement of vegetation for the construction of the dual-aerated 
lagoons and extended aeration plants with a temporary increase in odor, dust, noise, and 
siltation for all alternatives.  The adverse impacts of the Lemna dual aerated lagoons is the least 
severe of the three alternatives. 
 
Long-term and Short-term Impacts - The long-term impacts of all alternatives will be providing 
adequate treatment to protect the receiving stream.  The short-term impacts will be the same as 
described above in adverse impacts during construction. 
 
Odor and Aesthetics - No significant odors will be produced by any of the alternatives.  The 
treatment facility for the Lemna dual-aerated lagoon alternative will be the most aesthetically 
pleasing because the facilities are located in-ground and the lagoons will be covered.  The 
extended aeration will not be as aesthetically pleasing because of the tanks being located 
above ground. 
 
Flexibility - A primary consideration of the flexibility of any alternative is whether future 
wastewater connections can be made and the ease in which the system can be adjusted to suit 
the needs of Lewis County SD1 planning area in the future.  All three alternatives are 
reasonably flexible, however, the dual-aerated lagoon plants are the most flexible when 
comparing their ability to handle peak and shock loads. 
 
Reliability - Reliability must be considered during normal operations and during periods of 
equipment failure.  All three alternatives rely on pumps, blowers, and other mechanical 
equipment and, therefore, are considered equally reliable. 
 
Energy Use - The Lemna dual-aerated lagoon alternative uses the least amount of energy 
followed by extended aeration.  At the scale of the Lewis County SD1 WWTP (0.20 mgd), the 
dual-aerated lagoon plant is considered the most efficient.   
 
 

8.5      SELECTED ALTERNATIVES 
 

Each alternative treatment system is ranked in the areas of cost, reliability and environmental 
impact.  Table 8-5 is a comparison of project costs. 
 

      

Table 8-6 

Comparison of Alternative Project Costs 

Lewis County Sanitation District No. 1 Wastewater Facilities Plan 

Alternative Project 
Cost 

O,M&R 
Annual 

O,M&R 
Costs PW 

Salvage 
Value 

Salvage 
Value PW 

Total PW 
Cost 

 (+)  (+)  (-) (=) 

Lemna Aerated Lagoon $1,474,300 $64,360 $681,831 $374,500 $96,778 $2,059,353 

Extended Aer. Treatment $2,405,700 $71,937 $762,102 $821,500 $212,291 $2,955,511 

Pumping to Vanceburg $3,019,500 $36,476 $386,427 $917,500 $237,099 $3,168,828 
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Based on the monetary and non-monetary criteria used to evaluate the alternatives presented in 
the preceding sections, expansion of the WWTP utilizing the dual-aerated lagoon (Lemna) 
treatment alternative is selected for the 0 to 2 year plan.  It is presented as the most 
environmentally and economically sound alternative for Lewis Co. SD1 and the planning area.   

 
Construction at the treatment plant will involve improvements on the existing site of the two 
lagoons sized for the proposed flow.  The aerated lagoon will be divided into three cells using 
Lemna’s Reverse Miter Hydraulic Baffle.  The first cell will be a 3.9 day complete mix cell 
followed by a 3.9 day partial mix cell and a 4 day partial mix cell.  A separate UV basin will be 
provided for disinfection.   
 
      
8.6 SELECTED PLAN 
 
The selected collection system option is Alternative B: Low Pressure Sewer.  The Phase I 
project is composed of approximately 5,600 feet of 8" force main, 3,300 feet of 6" force main, 
26,000 feet of 3" force main, 16,200 feet of 2" force main, 12,020 feet of 1 1/2" force main, 
42,100 feet of 1 1/4" force main, 210 grinder pump stations, and increase the capacity of three 
lift/pump stations.  This area has many locations where house connections are best served by 
grinder pumps. 
 
The selected treatment system option is to utilize Aerated Lagoons.  The facility will be designed 
for an average flow of 0.20 mgd in order to meet the anticipated needs through the twenty year 
planning period.  This alternative consists of screening, two aerated lagoons with a polishing 
reactor and UV disinfection.  This alternative provides secondary treatment, nitrogen removal, 
and sludge volume reduction. 
 
The preliminary estimated project cost for the selected 0 to 2 year collection and treatment 
alternatives is $2,213,300.  
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SECTION 10 
EVALUATION OF RECOMMENDED REGIONAL FACILITY PLAN 

 
 
10.1     ENVIRONMENTAL IMPACTS 

 
This section identifies areas of potential major environmental impact, such as woods, steep 
slopes, historic and archaeological sites, habitats of fish and wildlife, and agricultural land. 
There are no known negative environmental impacts from the proposed project alternatives. 

 
Water Resources 
 
Siltation in the project area could have adverse effects on the water quality.  Measures 
will be taken to prevent this from occurring.  Accidental spills and disposal of potentially 
harmful materials during construction will be removed and disposed of properly based on 
State/Federal standards. 
 
Wetlands 
 
The proposed project is not anticipated to impact wetland habitats.  The Kentucky Fish 
and Wildlife Resources Cabinet recommends a 2:1 mitigative ratio for permanent loss or 
degradation of wetlands and will be adhered to if wetlands are encountered.  The WWTP 
site is situated outside of floodplains and wetlands.  The proposed sewer lines are along 
and on State Highway right-of-way and thus do not infringe on any wetlands. 
 
Land and Soils 
 
There is a significant amount of agricultural activity in and around the planning area.  
Approximately 80 percent of the total land area in the county is used as farmland.  
Minimal disruption of agricultural activities is expected since the project is primarily in the 
residential and commercial areas, and no lines are planned adjacent to active farms.  It 
has been determined no prime farmlands will be adversely affected by the project and 
conversion of agricultural lands to development is not anticipated based on current 
projections.  The proposed construction project is expected to last about one year.  Soil 
disturbance will be kept to a minimal period of time, and daily cleanup and seeding will 
help prevent erosion. 
 
Cultural Resources and Historic Properties 
 
The Kentucky Heritage Council and State Historic Preservation Officer have stated the 
proposed sewer lines do not require an archaeological survey.  Therefore, mitigation will 
not be required.   
 
Threatened and Endangered Species 
 
The United States Department of the Interior, Fish and Wildlife Service noted two 
endangered/threatened species possible in the proposed project area:  Indiana Bat and 
Running Buffalo Clover.  The Kentucky Department of Fish and Wildlife Resources 
further clarified Indiana Bat does not occur in the area; therefore, no mitigative measures 
are necessary.  The area will be surveyed for the presence of Running Buffalo Clover 
and mitigative measures will include avoiding the location as necessary.   
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Air Quality 
 
Due to the construction activities associated with the proposed project, actions will be 
taken to control dust, debris piles, and to re-establish disturbed areas by seeding.   

 
 
10.2 INSTITUTIONAL STRUCTURE 
 

Implementation Capability 
 
Lewis County SD1 has the legal and financial capacity to implement the selected plan.  
Further, the District has the capability and has agreed to borrow the non-grant share of 
the project costs with Rural Development.  
 
Management 
 
The District will maintain and operate the sewer system.  The system will be under the 
direct supervision of a licensed operator.  Billing and collection services will be provided 
by Western Lewis-Rectorville Water and Gas District.  Bookkeeping and audit services 
will be provided by Lewis County SD1. 
 
Operating and Maintenance Costs 
 
It is the intention of Lewis County SD1 this project be self-sustaining financially and user 
rates will provide the revenue necessary to operate this system. 
 
Manpower Requirements of Proposed Selected Plan 
 
One full time, licensed operator is employed by the District.  All other labor services are 
performed by contract. 
 
Sewer Use Ordinance 
 
The District has developed a sewer use ordinance; adopted in May 14, 1998.  The 
ordinance requires mandatory connection to the sewer system when sewers are made 
available.  The Sewer Use Ordinance is included in the Appendices. 
 

 
10.3 FUNDING PLAN  
 
User Rates 
 
The current user rate for 4,000 gallons per month is $38.65.  After Phase I which includes 
WWTP upgrade and extension of collection system along S.R. 10 to the Mason County line, a 
4,000 gallon per month bill is estimated to be $43.20 to pay for debt service and operation and 
maintenance.   
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Existing Rate Schedule    Proposed Rate Schedule 
 

$17.05  Min. 1,000 gallons   $18.00          5.57% increase 
$7.20  Per  1,000 gallons   $  8.40        16.70% increase 

 
Per Western Lewis - Rectorville Water & Gas District, the average Lewis Co. SD1 residential 
customer uses approximately 3100 - 3200 gallons per month.  Current operating expenses 
reported in the 2013 Audit were $146,940.  Adding expenses for the proposed projects 
($15,000) results in projected operating expenses of $162,000.  This results in an additional 
revenue requirement of approximately $1000 per month for operating expenses. 
 
The debt service requirements for a $766,000 loan from USDA Rural Development (40 yr, 
2.625%, 10% coverage) would results in an annual requirement of $34,300.  Lewis Co. SD1 
recently retired a USDA Rural Development loan which had an annual debt payment of 
$20,000.  Applying this amount to the needed debt requirement results in an additional debt 
service need of $14,300. 
 
Taking both cases into account: 
 
     Operating Expenses $1000/mo. /610 customers = $1.64/mo./customer 
      Debt Service  $1200/mo. /610 customers = $1.97/mo./customer 
   Total Additional New Revenue Required = $3.61/mo./customer 
 
Based on the information presented, the proposed rate schedule should be adequate to operate 
the system after the proposed projects are completed. 
 
 
 

Table 10-1 
Project Budget - Phase I 

Lewis County Sanitation District No. 1 

Estimated Construction Costs 
 WWTP Expansion (Cont. 6) $1,073,000 
 S.R. 10 to Mason Co. Line Sewers, Pp. Sta., etc. (Cont. 7) 550,000 
   
 Construction Contingency (10%) 162,300 
   
 Subtotal – Phase I Construction $1,785,300 

Project Fees 
 Engineering Fees  
  Basic $157,000 
  Resident Inspection 118,000 
  Additional (easements, permits, geotechnical, etc.) 42,000 
 Legal and Administrative 35,000 
 BTADD Administrative Fees 40,000 
 Miscellaneous Items 36,000 
    
 Subtotal – Phase I Project Fees $428,000 

Total Project Costs – Phase I $2,213,300 
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Table 10-2 
Project Budget - Phase II 

Lewis County Sanitation District No. 1 

Estimated Construction Costs 
 Burtonville (Cont. 8) $1,478,800 
   
 Construction Contingency (10%) 147,900 
   
 Subtotal – Phase I Construction $1,626,700 

Project Fees 
 Engineering Fees  
  Basic $112,000 
  Resident Inspection 86,000 
  Additional (easements, permits, geotechnical, etc.) 34,000 
 Legal and Administrative 23,000 
 BTADD Administrative Fees 24,000 
 Miscellaneous Items 5,000 
    
 Subtotal – Phase II Project Fees $284,000 

Total Project Costs – Phase II $1,910,700 

 
 
 
 

Table 10-3 
Proposed Project Funding – Phase I 

Lewis County Sanitation District No. 1 

USDA Rural Development Loan $   766,000 
USDA Rural Development Grant 350,000 
Appalachian Regional Commission Grant 250,000 
Community Development Block Grant 750,000 
Local tap fees (*24@$500) 12,000 
District 85,300 
Total Funding $2,213,300 
Potential Customers = +/- 62, 60% LMI x 62 = 38 LMI Customers, therefore, 24 customers x $500 = $12,000.  

 
Phase II is expected to follow a similar funding scenario. 
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10.4 IMPLEMENTATION PROCEDURES AND SCHEDULES 
 
The following implementation schedule has been proposed: 
 
           Anticipated 

Activity        Completion Date 
Approved Regional Facilities Plan       July 2014              
Design Reviews and Approvals    August 2014 
Conditional Loan Commitment           December 2014                     
Construction Bidding      January 2015 
Construction Complete                    October 2015 
Construction Closeout   November 2015 

 



SECTION 11 
DOCUMENTATION OF PUBLIC PARTICIPATION 
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SECTION 12 
REGIONAL FACILITY PLAN COMPLETENESS CHECKLISTS AND FORMS 

 
Requirements: Two (2) hard copies, one certified by a professional engineer licensed in Kentucky and one (1) non-

certified digital copy of the regional facility plan and the planning area shapefile on a Compact Disc (CD) shall be 

submitted to the Cabinet.  This completeness checklist should be completed and submitted with each regional facility 

plan. 

Regional Planning Agency Name:  Sanitation District No. 1 of Lewis Co. 

Date: March 2014 

 PAGE # 

              SECTION 1 

REGIONAL FACILITY PLAN SUMMARY- This section shall provide a brief summary of the 

information provided in the facility plan, including the following: 
 

1. Purpose of the plan and major problems evaluated in the plan. 1-1 

2. 
Recommended alternative chosen to remediate or correct the problems and/or serve the area 

of need identified in the plan. Also, include any institutional arrangements necessary to 

implement the recommended alternative(s).  

1-2 

3. 
Estimated cost of implementing the proposed plan (including user fees) and the proposed 

funding method to be used. 
1-3 

4. Planning agency commitments necessary to implement the plan. 1-4 

5. Schedule of implementation for projects.  1-4 
               SECTION 2 

STATEMENT OF PURPOSE AND NEED- This section shall contain a brief description of the purpose and 

need for a submitting the facility plan. 

2-1 

SECTION 3 
PHYSICAL CHARACTERISTICS OF THE PLANNING AREA- This section shall delineate the 

planning area boundaries and describe key topographic, geographic and pertinent natural or man-made 

features of the area.  Digital or electronic submission of the planning area boundary shapefile in a 

standard GIS format shall also be included. This section shall also include the following maps:  

3-1 

1. 

 
One (1) up-to-date map, suitable for photocopying, indicate the planning area boundary, 

service area boundary, watershed boundaries, county lines, populated places, cities and/or 

towns and project areas or proposed planning period phases. 

3-2 

2. One (1) up-to-date map, suitable for photocopying, include locations of wastewater 

treatment facilities (including package treatment plants), discharge location(s), collection 

lines (gravity, force main, interceptors), pump stations, public drinking water intake points 

and groundwater supply areas [Source Water Area Protection Plans (SWAPP) and/or 

Wellhead Protection Areas (WHPA)]. 

3-2 

3. One (1) seven and one-half (7 ½) minute USGS topographic map including the location of 

wetlands, delineation of the 100-year floodplain, surface water(s), and topography. 
3-2 

4. If available, a local planning and zoning land use map.  3-3 
SECTION 4 

SOCIOECONOMIC CHARACTERISTICS OF THE PLANNING AREA- The following 

characteristics of the planning area shall be discussed:  
 

1. Historical, current, and projected population in the planning area including wastewater 

contributions from industrial and commercial sources. 
4-1 

2. Current and projected population in the existing service area and unsewered parts of the 

planning area 
4-2 

3. Economic or social benefit to the affected community 4-2 
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SECTION 5 
EXISTING ENVIRONMENT IN THE PLANNING AREA- Describe existing physical, biological, 

cultural, and other resource features within the planning area with an emphasis on those that may be 

impacted by the proposed plan or projects, including the following: 

 

1. Physical features such as surface and groundwater quality, water sources and supply, 

wetlands, lakes, streams, air pollution, floodplains, soils, geology, and topography 
5-1 

2. Biological: Identify plant and animal communities in the planning area with an emphasis 

upon endangered and threatened species likely to be impacted 
5-5 

3. Cultural: Describe archaeological and historical resources that may be affected by the 

proposed project 
5-5 

4. Other Resource Features such as national and state parks, recreational areas, USDA 

Designated Important Farmland, and any other applicable environmentally sensitive areas 
N/A 

SECTION 6 
EXISTING WASTEWATER SYSTEM- This section shall be prepared by a Professional Engineer 

licensed in Kentucky. A description of the existing facilities within the planning area shall include the 

following:  

 

1. On-site systems in the planning area 6-1  

2. Physical condition of the existing wastewater treatment plant(s) including the type, age, 

design capacity, process units, peak and average wastewater flows, current discharge permit 

limits, schematic layout of treatment plant.  Include a narrative description of the capacity of 

the treatment plant to meet reliability and redundancy requirements as outlined in regulation 

401 KAR 5:005, Section 13.   

6-1 

3. Existing collection and conveyance system and its condition  6-1 

4. Existing biosolids disposal method  N/A 

5. Existing operation, maintenance and compliance issues 6-1 

SECTION 7 

FORECASTS OF FLOWS AND WASTE LOADS IN THE PLANNING AREA- This section shall 

be prepared by a professional engineer licensed in Kentucky and shall include: 
 

1. Current and projected commercial, industrial and residential growth for the proposed 

planning period 
7-1 

2. A copy of the waste load allocation (WLA) issued by the DOW for new or expanded 

treatment plant projects 
7-2 

SECTION 8 

EVALUATION OF ALTERNATIVES- This section shall be prepared by a professional engineer 

licensed in Kentucky and include an assessment of alternatives to determine the appropriate facilities 

that will meet the wastewater needs of the planning area and provide benefits that are cost-effective and 

environmentally sound. The section shall include: 

 

1. No-action alternative 8-1 

2. Optimization of existing facilities to 

3. Regionalization  

4. Other alternatives 8-4 

5. Detailed cost analysis along with 20 year present worth analysis for each alternative 8-5 

6. Recommended alternative 8-9 
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SECTION 9 

CROSS-CUTTER CORRESPONDENCE AND MITIGATION- Each facility plan shall include 

cross-cutter correspondences  to and from each agency related to the following four environmental and 

cultural concerns:   

 

1. Threatened and Endangered Species: The U.S. Fish and Wildlife Service- Kentucky 

Ecological Services Field Station and the Kentucky Department of Fish and Wildlife 

Resources  

9- 

2. Historical Resources: The Kentucky Heritage Council State Historic Preservation Office 9- 

3. Aquatic Resources: The US. Army Corps of Engineers (Louisville, Nashville, or Huntington 

Districts).  
9- 

4. Agricultural Resources: The local office of the Natural Resources Conservation Service 

(NRCS) or USDA Service Center 
9- 

SECTION 10 

EVAULATION OF RECOMMENDED REGIONAL FACILITY PLAN- This section of the 

facility plan shall summarize the critical components of the recommended plan. 
 

1. Environmental impacts 10-1 

2. Institutional structure 10-2 

3. Funding plan 10-2 

4. Current and projected residential user charge rate based on 4,000 gallon usage per month 10-2 

5. Implementation schedule 10-5 

SECTION 11 

DOCUMENTATION OF PUBLIC PARTICIPATION- The section shall include a copy of the 

newspaper advertisement/proof of publication, attendance sheet, and public comments.   
11- 
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Unit Process Design Criteria Form 

 Unit Process Number of 

Units
1
 

Flow per Unit 

(MGD) 

 Design Criteria
2
 

    

Influent Pumping  2 0.88   401 KAR 5:005 and 

      Ten States Standards  

Screening  2 0.88    401 KAR 5:005 and 

      Ten States Standards  

Grit Removal  N/A N/A     

        

Primary Clarification N/A  N/A     

        

Biological Process  2 0.88    401 KAR 5:005 and 

      Ten States Standards  

Chemical Phosphorus Removal  N/A N/A     

        

Final Clarification 2  0.88    401 KAR 5:005 and 

      Ten States Standards  

Disinfection 2  1.12   401 KAR 5:005 and 

      Ten States Standards  

RAS/WAS Pumping N/A   N/A    

        

Sludge Treatment N/A   N/A     

        

Sludge Dewatering N/A   N/A     

        

    

1*The number of units shall be in accordance with the reliability/redundancy checklist 

2*The design criteria shall be in accordance with 401 KAR 5:005 including Ten States 

Standards 

    

Note:  This is a suggested format only.  The process listed here will not fit every project and 

 will therefore need to be revised accordingly.  
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Design Flow and Concentration Form 

 

Design Flows and            

Organic 

Concentrations 

Flows 

MGD 

BOD5 

mg/l 

BOD5 

lb/day 

SS 

mg/l 

SS 

lb/day 

NH3-N 

mg/l 

NH3-N 

lb/day 

TKN 

mg/l 

TKN 

lb/day 

P 

mg/l 

P 

lb/day 

Average Daily            

Domestic Portion 0.25 240 500 240 500 25 52 25 52 8 17 

Industrial Portion 0 0 0 0 0 0 0 0 0 0 0 

Total 0.25 240 500 240 500 25 52 25 52 8 17 

Population Equivalent 2500           

Peak Hourly            

Domestic Portion 0.8775 240 1755 240 1755 25 183 25 183 8 59 

Industrial Portion 0 0 0 0 0 0 0 0 0 0 0 

Total 0.8775 240 1755 240 1755 25 183 25 183 8 59 

Peak Daily 0.8775           

Peak Instantaneous 0.8775           
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District and its inhabitants, unless such facilities are connected to the District’s
sewage collection, treatment and disposal system. The Superintendent may
prescribe the type and manner of connection to said [àdilities. and may require that
each connection be supervised and inspected by an authorized and qualified agent
of the District’s sewer departmenL

3. At such time as a public sewer becomes available CQ a property served by a private
wastewater disposal system, a direct connection shall be made to the public sewer
system in compliance with this Ordinance, and any septic tanks, cessp’ools and
similar private wastewater disposal facUlties shall be cleaned of sludge and fiuied
with suitable material or salvaged and removed,

B. Unlawful Discharge to Storm Sewem or Natural Outlets

It shaLl be unlawful for any person to place, deposit or permit to be deposited in
any unsanitary manner on public or private property within the Sanitation District,
or in any area under the jurisdiction of said District into any sewer which connects
to the storm sewer system of the Sanitation Distdct any objectionable wastewarer
or industrial wastes,

2. Ii shall be unlawful to discharge to any natural outlet within the District or in any
area under the jurisdiction of said District wastewater or other polluted waters,
except where suitabLe treatment has been provided in accordance with subsequent
provisions of this Ordinance. No provision of this Ordinancc shall be construed to
relieve the owner of a discharge to any natural outlet of the responsibility for
complying with applicable State and Federal ReguLations governing such
d Lscliargc.

C, c~Jj~c~ with Local. State. and Federal La’~

The discharge of any wastcwatcr into the public sewer system by any person is
unlawfiul except in compliance with the provisions of this O~xJinance. and any more
stringent State or Federal Standards promulgated pursuant to the Federal Water
Pollution Control Act Amendments of 1972, the Clean Water Act of 1977. and
subsequent amendments.

D. Pischarze of Unpolluted Waters into Sewn

No person(s) shall discharge or cause to be discharged through any leak, defect,
or connection any unpollu Led waters such as stormwatcr groundwater, roof runoff,
subsurface drainage, or cooling water to any sanitary sewer, building sewer1
building drain or building plumbing. The Superintendent or his representative
shall have the right, at any time, to inspect the inside or outside of buildings or

12
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other cOrrosive property capable of causing damage or hazard to structures,
cquipmern, and personnel of the POTW.

4. My slug load or pollutants, including oxygen demanding pollutants (BOD, eccj,
released at a flow or concentration that will cause interference.

5. Solid or viscous substances in quantities or of such size capable of causing
obstruction to the flow in sewers, or other interference with the proper operation
of the wastewater facilities such as, but not limited to, ashes. bones, cinders, sand,
mud. straw, shavings, rn&al, glass, rags, feathers, tar, plastics, wood, whole
blood, paunch manure, hair and fleshings, tim-ails and paper dishes; cups. milk
containers, etc. ckher whole or ground; spent lime, scone or marble dust, grass
clippings, spent grains, spent hops, waste paper, gas, asphalt residues, unground
garbage, residues from refining or processing of fuel or lubricating oil, or glass
grinding or polishing wastes.

6. Any wastewater with objectionable color not removable in the POTW, but in no
case, wastewater with a color at (he introduction into the POTW that exceeds 300
ADMI units.

7. Any wastewater having a temperature which will inhibit biological activity in the
POTW treatment plant resulting in interference, but in no case wastewater with a
temperawrc at the introduction into the POTW that will result in a treatment plant
influent temperature which exceeds 104 degrees Falijtnhcit (40 degrees Celsius)

S. Any waste;v’ater at the introduction to the POTW with a temperature which
exceeds 150 degrees Fahrenheit (65 degrees Celsius),

9. My noxious or malodorous Liquids, gases, or solids which either singly or by
interaction with other wastes are sufficient to create a public nuisance or hazard to
lifE or arc sufficient to prevent entry into the sewers for their maintenance or
repair.

10 My substances which may cause the POTW’s effluent or any othcr product of the
POTW such as residues, sludges, or scum to be unsuitable for reclamation and
reuse or to interfere with the reclamation process where the POTW is pursuing &
reuse arid reclamation program. In no case shall a substance discharged to the
~o’rw cause the ~cirw to be in non-compliance with sludge use or disposal
criteria, guidelines or regulations developed under Section 405 of the Act; any
criteria, guideline, or regulations affecting sludge use or disposal developed
pursuant to the Solid Waste Disposa’ Act. the Clean Air Act, the Toxic
Substances Control Act, or State criteria applicabte to the sludge management
method being used.
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stud~c dispos~i sysr~aL PcLi~iI cit Lbc rceeivini~ w~Ier qu~1kv ~ia:~ct~iik

12. Any wasEcwaicr concafln[! any radioacUvn W3SIt~ C.! i~ ept~ oe .~idi ba1if~. ~r
conccnlwa1~on ns may c~ccd limits c-stnbU~hcd by the Supe&aendcnt in
corn$iiinc: with appUcthiLc Stilt ~wFe&za1 RcgnIadon~.

13. A~nywnawnt.~r C~i;31nir1E strong acid~, kx’it p5cld4, w~as~, <it

phidns &alurioiis.

114. P~tn.Icua: *11, r.or~-biIxlcgr2dnhh~ cuLI~m~ iiI~ or pmibi~t~. o1niJirs~i oil origin in
nnmoumis i~inr wiI~ cm~c~ incerIc~cc ur ~ - thr<iu.gh ~t Lbc L’QTW.

15. Any wasurwaiti wJiicli cax~e~ a frizarti In human lift or creS’.es a public n~Isjp

A RT$CUUU: j’RiV4TJT~ WASTFWrVJER IHSPOSAL.

& Puhiiç_$c.ws Not Mañlobb

I. Vihcrr ii puF.& ~flitiiiy !t&tI IS. DOt a~ailaJ± tIftdcS IJi~ ~t1Jfl~1OTL~ ~i kL5z of
I’ciI~& Scwi2r” (Ai-tithi U). tIm huildinE *~wcr shall bc ecinrtct~& uiitU th~ pubCt
$~WCL’ ~ys~eiu is as~ailaL*. ii a pitr.icn w’~@cwdiqxi~1 ;cy~tI7i ~osiip1yin~ wilt
ch~ provisions •ci appticablt 1o~s1 an~ Repibduns.

2. Tht owncr -sInli. ojrt~it arni rnain~aim di: privaic ~ew~igt disvm~I liciliric in ii

$.iflitU9 rnnlwler ut a)] tu~c5, •~L no c~pc~~ ‘o tim flbilr,t W~n it bccorix~c
lli~Ct&~tty. ~ ~IUdth~ irmy iw~ clispo~ei~ oF only ~ nRrrnMczJ b~ Lilt D~[&L t’y
cp~raiors licjasaid b~ die UiSLVS~L kit ~&uelt ptrjiraces

3. No sWeamitc cint;iir,,i in Lhi~ ArtIct shall be cc’nstnx4 io inlc±rc with any
~thhL~ri~I rqiiirtn~nts that irt~y bc i.rnposcd l?y app.1i~iibIc Ioc3J ~x SIEIC
R’i~ii l~i[on~.

4. J-fnlder ciC NPL)ESSKPfl~S Pcmirsj~jcin4

~dustts with ~urr~nt KPDI3SI’KIDES pcrinii~ nmy d6cbuse at pcrlrnLiecE
thc~lmr~ ~i~-s 1x’~vkk~ tlicy ~ft in alnip!iace with ib, ~nnditio~ri of ~pid
rennhl.

13. R—qt3irement5 ft~,rn~nmion

I. Tlwi rj.pe, ~:1p~iiv, 1OL~ujLiCij a:;~ I;iy~pit ni; prvrde srv.~u~ <[spasRi systtn~ sbiil
comply ‘.Wth~Il 1i~al:c.r Stkre P~1~ukJLi~iftc, Bc[~i-’c (INIlwclILzpm~4~I[ nignltIruvlkirI
cii a r~va1~ t~wnp..c iiLcp@snl Sys~in. tIi.~ ~mwimr shall 11n1. nhr~iiii o ~ri[l~fl .{1~rIflil
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